Stereology in the term placenta of the donkey, Thoroughbred and pony: A comparative study
Introduction
The equine placenta is diffuse, epitheliochorial and microcotyledonary. There have been a number of studies on the horse placenta but comparatively little is known about the donkey placenta. Therefore, the aim of the present study was to compare horse and donkey placentae using stereological techniques.
Materials and methods
Term placentae were collected at spontaneous foaling from seven Thoroughbred mares, seven pony mares and six jennies. All the animals had undergone a normal pregnancy and uncomplicated parturition. Each foal was weighed within 30 min of birth. The allantochorion was weighed and the gross area measured. In addition, 10 random biopsies were recovered using a random sampling method and processed for light microscopy. The volume and thickness of the allantochorion were also determined. The surface density of the microcotyledons (S v ; surface area per unit volume) was calculated using a computer software package and the volume of the chorion (V c ) was estimated using Cavalieri's principle. The total microscopic area of fetomaternal contact (A fm ) was calculated by multiplying the mean S v value for each placenta by the V c . Placental efficiency was estimated by considering newborn weight supported per m 2 of A fm .
Results
Gestation length (mean ± S.D.) was longer in the donkeys compared to the other two groups (369 ± 9 days versus 332 ± 8 days, P < 0.05). When considering all the placentae significant correlations were exhibited between foal birth weight and gross area (r 2 = 0.76; n = 20; P < 0.05), mass (r 2 = 0.83; n = 20; P < 0.05) and volume (r 2 = 0.88; n = 20; P < 0.05) of the allantochorion. The S v was significantly higher in the donkey placenta than the other groups (0.050 ± 0.001 m −1 versus 0.033 ± 0.002 m −1 , P < 0.05). Consequently, the A fm was significantly higher in the donkeys than the ponies despite similarities in maternal and newborn weights in these two groups. Placental efficiency was lower in the donkeys than the other groups (0.87 ± 0.14 kg/m 2 versus 1.29 ± 0.20 kg/m 2 , P < 0.05). For all the placentae a positive correlation existed between S v and gestational length (r 2 = 0.88; n = 20; P < 0.05). Placental efficiency was negatively correlated to S v (r 2 = 0.62; n = 20; P < 0.05).
Discussion
The results of this study confirm that strong similarities exist between placentae from different equine species. The complex branching pattern of the donkey microcotyledons could be a consequence of the increased gestation length, as hyperplasic villi develop in prolonged human pregnancies. The finding of a reduction in placental efficiency in the donkey was not unexpected since placental efficiency has been shown to be negatively correlated with increasing complexity of the microcotyledons. Furthermore, in the pig variations in placental efficiency have been reported between species within the genus.
